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The reasons for conducting this research were data accumulate

by us while studying the question of the toxinfectioua nature In

the pathogenesia of botulism. Te determined that th* pure toxin of; (

the .aunsaive agents of botaltem showed a considerably-milder

effect tin tie organism tnan the same dose of %he toxin administered

together with bacteris. The pure toxin, administered onterally,

disappeared relativolyifast from the digestiv, tract; even larger

doses of the administered toxin could not be detected after 20 to

27 hours. Following a peroral administration, the toxin failed to

appear in the blood after 2 to 3 days. In contrast with this, having

administered enterally a culture of the causative agents of botulism,

we regularly detected the toxin in the digestive tract (in the small

intestine, particularly in its lower section and, accoriing to the

sequence of elimination, also in the stomach and in the large In-

testine), i.e. beginning with the 27th, 36th or 48th hour for 2 weeks
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and, sometimes, even after 20 to 30 days followi4 the infection.

To also detected the toxin in the blood of these animals for a long

ti e afterward. The duration and the severity of the Intoxication

could be explained by additional prodi'otion of the toxin by specific

bacteria present in the organism.

After examination of the contents of the digestive tract in

animals perorally infected with the culture of causative agents of

botulism, tne results proved thatthe primary place where the pro-

duction of the toxin takes place, is the small intestine.

Our data accumulated in the course of experiments substantiate

the reported findings relevant to the presence of the toxin in the

blood and In various organs, particularly in the Intestine* of

cadavers of persons who died of botulism, often a long time after

the inestion ot Infected foodetuffs (thlEMAN and LORBER, SHAPTRO

Tit bibliotgraphical data and own observations enabled us to

establish our assumption that all cases of botulism in man, even

those with a brief Incubation period, should be °resatd as a toxin-

fection, which, in its basicity, entrains additional Intoxication

in the organism by the toxin produced in the digestive tract. This

circumstance is Important not only from the theoretical standpoint,

but much more so on account of Its practical value. Here, the queatic

arises ,whether the neutralisation of the toxin,produced in the di..

Sestive trac% is advisable and feasible by applyind a specific anti-

toxin directly to the place of reproduction, in order to increase
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the effectiveness of the serum therapy uaed In botulism.

In view of the discussed considerations, we decided that our

objective will be a study of the effectiveness of tqe currently

used Intramuscular method of administration of tm serum, also a

combination of the intramuscular and enteral adAiniatration of "M

serum,

We performed 7 basic experiments on 57 rabbits, and 2 additional

tests On 60 white mice and 20 guinea pigs. in each of tno basic

experiments we included three groups of animals with 2, j and 4

rabbits respectively. The animals in the first group were control

animals and they were not subjected to the antiserum therapy; the

animals in ths eoond group received Intramuscular injections of

the serum; the animals in the third group received the verum by

Intrsuscular and Intraduodonal injections.

We developed In advance a special operative method of sewing

the duodenal intestine to t:,o incision In parietes of the peritoneum.

Having made an incision in the peritoneal wall, we subseeently

sutured the skin and muscles incompletely according to the size

of the incision; consequently, a small opening remained in tne

wound, where we stitched the surface of the duodenal intestine at

the bottom. We administered antiserum diluted in 20 to 25 ml of

physiological solution of table salt directly into the duoderuz

with a hypodermic syringe by puncturing the duodenal wall. with the

needle. No postoperative complications were encou.tered, eA ept In

one case, which we shall discuse later. We belieeed that the endured
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operation could have some effect on the condition of animals at

the tin* of tke tozinfection's reproduction, consequently we per-

formed semaltaeously a control operation on animals of two groups,

namely an incision through all layers of the abdominal wall and

then we sutured the wound.

Several days after the described operative preparation, we

infected the animals perorally with a whole 9-day culture of Cl.

boulinum type A-98 (the cultivation was performed in MARTIN'S broth

with glucoee and liver uder anaerobic conditions). We administered

the culture iz various tests in doses of 1.5 to 2.5 Dlm.

The experimental results were evaluated by the phagocytic index

method according to the manifeeted symptoms and the mortality of

animals, as well as accorling %m the availability of the toxin in

the blood and in various sections of the digestive tract. Prior to

this, while etudying tne pathogenesis of botulism, we obtained

data, which verified the ivsiti ity of this method as being con-

siderably greater, than that of the classic biological test, and

also we found soas relevant Indications In the literature (KOVTU-

NOVICH, MIflVYIN ot al., SAVIR, ESSIL).

The basic experiments varied only by the quantities and

frequency of the administered toxin.

The experiments No.1 and 2 wore performed on 12 rabbits. They

became infected with the 1.5 Dl. dose of the cultur - administered

to each animal. Then, thej received a single injection )f the serum

14 noure after the infection. During the therapy by the intra-

muscular method, we adzinistered the serum In volumes of 1 .000 BU;
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Me included in the combination method V/3 of the in•ection volume

by the intramuscular application and the 2/3 volume by the intra-

duodenal administration. As a result, 2 out of 4 control rabbits

died after intrauscular treatment, one of the died 7 days after

the infection; out of 4 rabbits, which received a treatment by the

cosbination method, one animal died 15 days after the Infection.

The results of the latter experiment, if only the survival time of

the animal should be Judged, did not permit us to draw any con-

elusion as to the greater effectiveness of the combination method

of the serum aministration, than by the Intramuscular rethod. A

comparative study of the dynkmios of intoxication in an organism

produced diverse results. We ostablishl that, 10 hours after intra-

muscular administration of the serum (24 hours after the infection),

the toxin wet doteted in the blood of two animals and, in the other

two animals, the toxin was not found In tie blood, i.e. the toxin

was neutralised. As a rule, begilnnlng with 48 hours after the in-

fection, we detected, durind 7 to 8 days, the presence of the toxin

in the blood of all 4 animald which received Intramuscular treatment,

axid we also discovered the toxin In the digestive tract of one dead

rabbit. This could be inturpreoted that, the recorded by us existence

of the toxin In the blood, regardless of the intrumuscular adminis-

tration of a larger serum does for one ra'.kit (1,00C 1U), was the

result of the admittance of newly supplied quantities .f ttie toxir.

to the blood streaa from the digestive tract. At the some t ms,

following the treatment with serum by the combirsation mettod, tti

toxin disappeared from the blood stream in all 4 animalp. Moreover,
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the toxin could not be detected in two other rabbits; we recorded

a brief appearance of the toxin in the blood stream of one animal

oan the 10th and 12th day after the lufeotion. And, in the other

rabbit of this group, which died on the 15th day, the toxin appeared

in the blood on the 5th day, and continued to reappear until death;

we also detected the toxin in the dieetive tract of the *ase ani-

mal.

If we take into account the fact that, wit. the combination

treatment, the animals received at that time onl) 330 BU of the

serum, while with the Intramuscular treatment - full 1,000 BU, we

think the obtained results proved that the intoxication of a lesner

intensity existed in animals treated by the combination iethod as

a result of the intraduodenal administration of the serum. Apparent-

ly, the additional intoxication of the organism by the toxin ab-

sorbed from the digestive tract was either discontinued, or reduced.

Yet, the circumstance that in this exeriment on two rabbits

all symptons of the specific toxinfebtion developed subsequently,

induced us to draw a conclusion that it is necessary to administer

a larger dose of serum in order to increase its therapeutic effect.

The experiment No.3 was conducted on 6 rabbits. We infected

the animals with 2 Dla of the culture. Two untreated control rabbits

died after 36 hours following the infection, and the botulina toxin

was detected in their blood and in the digestive tract. Only 3

rabbits were exposed to the serum treatment, because one rabbit

died from septicopyemia, which developed as a result of the operation

To detected botulinml toxin in the blood and in the digestive tract
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of this rabbit, and this indicated that the toxinfectious process

had already developed.Out of 3 remaining rabbits, two received
intramuscularly 2,000 BU of the serum each2V2 days after the in-

fection. As a result, a complete neutralization of tbe toxin took

plaoe in the blood of one animal, thORin the bloood of another

rabbit, a neutralization of the toxin was noted over a period of

8 days, and, subsequently, the toxin reappeared in the blood of

the same rabbit, remaining there until death of the arimal on the

12th day. We also detected the toxin in the digestive tract of the

discussed animal after death. Two and a half days after the infect-

ion, we administered intramuscularly 1 ,CCO BU of the serum to one

rabbit, which was prepared for the combination method of treatment,

and we also applied the same quantity of the serum by duodenal in-

jection. The rabbit was in a very grave condition lt the time of

the ijoection of serum, and died in 20 hours after the injection.

iet, we failed to detect the toxin in the b;ood and in the digestive

tract of this aniw.l; this Indicated that the neutralization of the

toxin in the intestine occurred after the administration of serum

(the toxin was detected in the digestive tract of untreated animals).

This animal's death can be explained so that, at th6 tiLe of the

administration of serum (2V2 days after the infectiorn, thw absorbed

toxin has already made an irreversibly fatal effect on the organism.

This experiment is of no value from the standpoint of a comparative

study of the effectiveness of the serum administratio, methods. How-

ever, a consideration should be given to the established fact that

the toxin can be neutralized in the digesti-e tract after entr&-
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duodoal administration of the serum.

In te oouzse of the next 4 experiments we administered 500 DU

of the oserum to all rabbits intramuscularly and also 10,000 BU of

the serum by duodenal application to each animal, according to the

oombinal"Lon method. In the Intramuscular and by the combination

method of treatment, we administered the serum two times: in one

ofporiment, after 14 and 36 hours, and In the second experiment,

&$tr 36 and 48 hours; then, in the remaining two instances we ad-

ministered the serum after 24 and 48 hours,in each case following

the time of Infection. Subsequently, the anikals exposed to the

combination treatment method received only the intreduodenal In-

jection and, during this time, we administered in various experi-

ments from 3 to 5 additional intraduodenal Injections, with inter-

vals of 1 or 2 days. In those experiments we used infectious dose

equal from 2 to 2.5 Dl. of the culture.

Out of 13 untreated control rabbits, 11 died in these experi-

ments in the first 2 or 3 days after the Infection. A leveloped

toxinfeotion was proven after detection of the toxin in the small

Intaestie. Out of 13 rabbits which received the Intramuecular treat-

ment, 8 died. After administration of the serum.the ne-tralizatio,.

of the toxin in the blood failed c letely ;.n rm:,: .;s and tt,f.

died after 5 to 7 days following J;o Infectior. "n the remalrii.p

10 snisalo, we observed, Ahe neutralization of the tozir. in the

blood after intramuscular administration of the eeruz, an, '-i

usually occurred after the second Lujection. In 8 out f , t.,.,,

anl', the toxin iu the blood reappeared several i.- p.c srvi

.2 -•
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5 rabbits died as a result of the developed toxinfection (the toxin

was detested in the inteitinee), but 3 rabbits recovered. We sub-

sequently obervedpin two rabbits onlya complete neutralization

of the toxin in tho blood and the abeenos of additional Intoxi-

cation. Thus, out of 13 rabbits which received the intramuscular

treatment, we found only 2 in which a good therapeutic effect was

manifested, while 11 animals developed a toxinfection. The addition-

&l Intoxication of the organism in 11 rabbits was of a transitory

type in 3 animals only; the latter, subsequently, recovered, while

8 rabbits died as a result of the developed toxinfection. In con-

trast with the above findings, out of 13 rabbits treated by the

combination method, none of the animals died; the rabbite endured

their siokness better and they recovered sooner than the animals

O treated by the intramuscular method. Srortly after the adminis-

tration of the serum, and during the entire course of the experi-

ment, no toxin was founa it, their blood. The toxin in the blood

appeared only in one rabbit; Its presence was recorded tetween 6

and 8 days after the infection, which corresponded in time with

a previous 2-day interval in the intraduodenal administration of

the serum (5th and 6th day).

Thus, ouh of 19 untreated control animale, 15 died; out of

19 animals which received the intramuscular treatment, 10 qlied;

but only 2 animals died out of 18, which rec#ived a combinai-on

berum treatment. Daring the intramuscular treatment, tne rocess

of additional intoxication of the organism by the toxin waj not

discontinued and the toxin was still produced in the 1-iP.tive trptct.
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The Intramuscular administration of the serum, when supplemented

with the intraduodenal Injection, proved to be considerably more

effective under our experimental conditions than the intramuscular

treatment alone. Thus, it can be assumed that the @serum adminis-

tered by the duodenal methoa neutralizes the toxin produced in the

small intestine.

In the described by us experiments on rabbits, we hardly had

a chance to observe directly in the small Intestine the neutralizatiot

of the toxin, because, usually, all snimals survived. In additional

experiments on infected white mice and guinea piges, we administered

antitoxic serum diluted wit% a 0.54 solution of soda directly into

the stomach by means of a catheter to demonstrate a poeoibility of

bringiii.o the serum to the luwer section ulf tt.e ,al] tnte.tine in

urer tu neutralize ".it h)otulltal toxin that forms "there.. After

,;x ii tatlrln of t?,e der., Ne failed to detect the toxi:. in the

dnal l Intedtine D, these arnia:S; meanwhile, we udually detected

the toKin in the small intestine of untreated control animals.

We obtained data relevant to the deetination of t!e anterally

adoinistered serum and they indicated that: after the antitoxic

serum had been admitted to the contents of the smb2.L intestine in

animals infected with the botulinal toxin, it disarpearel onsiJer-

ably slower than *hen administered to healthy animalm. Apparently,

this circumatance can be explained by a decreased activity of the

digestive enzymes in animals poisoned with the toxin.

As a result of the research w.hich involved the natir-- and dy-

namics of the developed Intoxication, and also pertinently to the
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place where the basic production of now quantities of the toxin

takes place in the organism, we established experimentally the

combination method (intramuscular - enteral), which con be used

in the treatment of botulle with the injected serum. This means

in a practical application that, for the treatment of natural

botulism in man, one neels a 50,00,O,ijO BU volume o? the serum

dIlue with boiled water to 3C0 or 400 ml, which should be ad-

ministered by means of duodenal cathoter. Ie can alAo reconend

the administration of serum directly into the rectum by the

deep-clysma method.

The priority in euggesting the enteral method )f adminis-

tration of serum in cases of botulism belongs to 3... VINERVIN,

who, on the basil of theoretical ;retnises, used this method !n

1948 on 5 patients stricken with botulism and obtained favorable

redults.

Under our observation was one patient who suffered frun butu-

lisa type B which run a mild course. Then, having performedi tse

orsonin-phi~gocytic test ou the patient, we detected the toxin in

his blood in spite of the intramuscularly applied three hypospezific

injections of serum of 50,000 BU each. Finally, the toxin dipap-

'peared from the blood after a aingle duodenal injection of q0,0QO BU

of the serum.

W) oelieve that, our method of treatment vf ootulism having

been experimentally teted and producing favorable reoults 1%, cas'es

of botulinal toxinfection we developed artificially In animals, de-

serves a consideration and it should be used in cases If ot illsM0

-- 11I I I p



Involving hu-a patients.
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